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DETAILED ACTION 



Drawings 

The drawings are objected to because of minor informalities. The 
examiner notes that in Figure 2A the label 20 should be next to the lead line 
pointing to the polysilicon layer. Corrected drawing sheets in compliance with 37 
CFR 1.121(d) are required in reply to the Office action to avoid abandonment of 
the application. Any amended replacement drawing sheet should include all of 
the figures appearing on the immediate prior version of the sheet, even if only 
one figure is being amended. The figure or figure number of an amended 
drawing should not be labeled as "amended." If a drawing figure is to be 
canceled, the appropriate figure must be removed from the replacement sheet, 
and where necessary, the remaining figures must be renumbered and 
appropriate changes made to the brief description of the several views of the 
drawings for consistency. Additional replacement sheets may be necessary to 
show the renumbering of the remaining figures. The replacement sheet(s) should 
be labeled "Replacement Sheet" in the page header (as per 37 CFR 1.84(c)) so 
as not to obstruct any portion of the drawing figures. If the changes are not 
accepted by the examiner, the applicant will be notified and informed of any 
required corrective action in the next Office action. The objection to the drawings 
will not be held in abeyance. 



Application/Control Number: 10/605,362 Page 3 

Art Unit: 2812 

The examiner believes the description of Figures 1, 2A-2F and 4 is 
considered Prior Art by Applicants. The examiner reminds Applicants of their 
duty to disclose information material to patentability according to 37 CFR 1 .56. 
Figures 1 , 2A-2F and 4 should be designated by a legend such as -Prior Art- 
because only that which is old is illustrated. See MPEP § 608.02(g). Corrected 

* 

drawings in compliance with 37 CFR 1.121(d) are required in reply to the Office 
action to avoid abandonment of the application. The replacement sheet(s) should 
be labeled "Replacement Sheet" in the page header (as per 37 CFR 1.121(d)) so 
as not to obstruct any portion of the drawing figures. If the changes are not 
accepted by the examiner, the applicant will be notified and informed of any 
required corrective action in the next Office action. The objection to the drawings 
will not be held in abeyance. 

The examiner refers Applicants to MPEP 2129 [R-2] regarding admissions 
by applicant constituting prior art. "A statement by an applicant during 
prosecution identifying the work of another as "prior art" is an admission that that 
work is available as prior art against the claims, regardless of whether the 
admitted prior art would otherwise qualify as prior art under the statutory 
categories of 35 U.S.C. 102. Riverwood Int 'I Corp. v. R.A. Jones & Co., 
324 F.3d 1346, 1354, 66 USPQ2d 1331, 1337 (Fed Cir. 2003). However, even if 
labeled as "prior art," the work of the same inventive entity may not be 
considered prior art against the claims unless it falls under one of the statutory 
categories. Id.; see also Reading & Bates Construction Co. v. Baker Energy 
Resources Corp., 748 F.2d 645, 650, 223 USPQ 1 168, 1 172 (Fed. Cir. 1984) 
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("[W]here the inventor continues to improve upon his own work product, his 
foundational work product should not, without a statutory basis, be treated as 
prior art solely because he admits knowledge of his own work. It is common 
sense that an inventor, regardless of an admission, has knowledge of his own 
work."). 

Consequently, the examiner must determine whether the subject matter 
identified as "prior art" is applicant's own work, or the work of another. In the 
absence of another credible explanation, examiners should treat such subject 
matter as the work of another ." (Emphasis added.) 

Applicant has a duty to disclose that art which he regards as his own as 
per MPEP 2129. Figures 1 , 2A-2F and 4 will be held as "prior art". 

Specification 

The disclosure is objected to because of the following informalities: in 
paragraph [0029] the examiner suggests representing the chemical compounds 
with subscripts. For example chlorine should be represented as "CI2" rather than 
"CI2". 

Appropriate correction is required. 

Claim Rejections - 35 USC §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 
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Claims 22-26 are rejected under 35 U.S.C. 1 12, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 

Claim 22 recites a halogen based chemistry that comprises 5% to 95% 
chlorine-type reactants and less than 5% fluorine-type reactant. The examiner 
notes that chlorine and fluorine are considered halogens which are a type of 
reactants. It is unclear what is meant by "chlorine-type" reactant. Is this a 
reactant that acts as chlorine does in a reaction (i.e. halogen)? Or does this 
require a reactant that contains chlorine. Similarly, it is unclear what is meant by 
"fluorine-type" reactant. Is this a reactant that acts as fluorine does in a reaction 
(i.e. any halogen)? Or does this require a reactant that contains fluorine. The 
examiner requests clarification. For purposes of examination, the examiner has 
considered "chlorine-type" and "fluorine-type" reactants as reactants that contain 
at least one chlorine and at least one fluorine atom, respectively. Claims 23-26 
are rejected for being dependent on claim 22. 

* 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for 
all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described 
as set forth in section 102 of this title, if the differences between the subject matter sought to 
be patented and the prior art are such that the subject matter as a whole would have been 
obvious at the time the invention was made to a person having ordinary skill in the art to which 
said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 
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Claims 1-26 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Rajeevakumar (U.S. Patent No. 5,283,453) in view of Diodato et al. (U.S. 
Patent No. 2002/0079522). 

In re claim 1 , Rajeevakumar discloses the method of manufacturing a 
deep trench capacitor structure, said method comprising; forming a trench in a 
substrate; 

forming titanium nitride columns (26) in said trench; 

dry etching said titanium nitride columns using halogen-based gas phase 

* 

chemistry to remove an upper portion of said titanium nitride columns (see Figure 
6, and column 3, lines 30-40 and column 4, lines 14-16); and 

filling a space between said titanium nitride columns and said upper 
portion of said trench with polysilicon material (28). 

Rajeevakumar does not disclose the method wherein the dry etching the 
titanium nitride columns using halogen-based gas phase chemistry that is 
substantially isotropic to remove an upper portion of said titanium nitride columns 
without affecting surrounding materials. 

Diodato et al. disclose a method of dry etching said titanium nitride 
columns using halogen-based gas phase chemistry that is substantially isotropic 
to remove an upper portion of said titanium nitride columns without affecting 
surrounding materials (see [0049]). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to dry etch said titanium nitride columns using halogen- 
based gas phase chemistry that is substantially isotropic to remove an upper 
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portion of said titanium nitride columns without affecting surrounding materials of 
Diodato et al., because as Rajeevakumar teaches any known etching technique 
could be used to etch the titanium nitride (see column 3, line 65 through column 
4, line 17), and because as Diodato et al. teach the method of removing the 
titanium nitride ensures electrical isolation from subsequently formed connections 
(see Diodato et al. [0047]). 

In re claim 2, the combined Rajeevakumar and Diodato et al. disclose the 
method wherein said process of filling said space simultaneously forms a 
polysilicon plug and polysilicon cap (Rajeevakumar, 28). 

In re claim 3, the combined Rajeevakumar and Diodato et al. disclose the 
method wherein said halogen-based chemistry is substantially fluorine free (see 
Rajeevakumar column 4, lines 14-16). 

In re claim 4, the combined Rajeevakumar and Diodato et al. disclose the 
method wherein said halogen based chemistry has less than 5% fluorine (see 
Rajeevakumar column 4 t lines 14-16). 

In re claim 5, the combined Rajeevakumar and Diodato et al. disclose 
method wherein said etching process comprises using a decoupled power 
source that is substantially free of bias (see Diodato et al. [0049]). 

In re claim 6, the combined Rajeevakumar and Diodato et al. disclose the 
method wherein said etching process comprises using a decoupled power 
source with a bias power of less than 1 00 W (see Diodato et al. [0049]). 

In re claim 7, the combined Rajeevakumar and Diodato et al. disclose the 
method, wherein said etching process is substantially ion-free (see Diodato et al. 
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[0049]). The examiner notes that Applicants teach a process which is bias free is 
ion free. Thus, the method of Diodato et al., which has no bias, is ion free. 

In re claim 8, Rajeevakumar discloses the method of manufacturing a 
trench capacitor structure, said method comprising: 

forming titanium nitride (26) columns in a trench; 

etching said titanium nitride columns using halogen-based chemistry to 
remove an upper portion of said titanium nitride (see Figure 6, and column 3, 
lines 30-40 and column 4, lines 14-16); and 

filling a space between said titanium nitride columns and said upper 
portion of said trench with polysilicon material (28). 

Rajeevakumar does not disclose the method wherein etching the titanium 
nitride columns using halogen-based gas phase chemistry that is substantially 
ion free to remove an upper portion of said titanium nitride columns. 

Diodato et al. disclose a method of dry etching the titanium nitride columns 
using halogen-based gas phase chemistry that is substantially ion free to remove 
an upper portion of said titanium nitride columns (see [0049]). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to dry etch said titanium nitride columns using halogen- 
based gas phase chemistry that is substantially ion-free to remove an upper 
portion of said titanium nitride columns of Diodato et al., because as 
Rajeevakumar teaches any known etching technique could be used to etch the 
titanium nitride (see column 3, line 65 through column 4, line 17), and because 
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as Diodato et al. teach the method of removing the titanium nitride ensures 
electrical isolation from subsequently formed connections (see Diodato et al. 
[0047]). 

The examiner notes that Applicants teach a process which is bias free is 
ion free. Thus, the method of Diodato et al., which has no bias, is ion free. 

In re claim 9, the combined Rajeevakumar and Diodato et al. disclose the 
method wherein said process of filling said space simultaneously forms a 
polysilicon plug and polysilicon cap (Rajeevakumar, 28). 

In re claim 10, the combined Rajeevakumar and Diodato et al. disclose the 
method wherein said halogen-based chemistry is substantially fluorine free (see 
Rajeevakumar column 4, lines 14-16). 

In re claim 1 1 , the combined Rajeevakumar and Diodato et al. disclose the 
method wherein said halogen based chemistry has less than 5% fluorine (see 
Rajeevakumar column 4, lines 14-16). 

In re claim 12, the combined Rajeevakumar and Diodato et al. disclose 
method wherein said etching process comprises using a decoupled power 
source that is substantially free of bias (see Diodato et al. [0049]). 

In re claim 13, the combined Rajeevakumar and Diodato et al. disclose the 
method wherein said etching process comprises using a decoupled power 
source with a bias power of less than 1 00 W (see Diodato et al. [0049]). 
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In re claim 14, the combined Rajeevakumar and Diodato et al. disclose the 
method, wherein said etching process is substantially isotropic (see Diodato et al. 
[0049]). 

In re claim 15, Rajeevakumar discloses a method of manufacturing a deep 
trench capacitor structure, said method comprising: 

forming a trench (14) in a substrate (10); 

lining said trench with a polysilicon liner (20); 

forming titanium nitride columns (26) along said polysilicon liner; 

dry etching said titanium nitride columns using halogen based chemistry to 
remove an upper portion of said titanium nitride columns, wherein said etching 
process attacks only in the uppermost portion of said titanium nitride columns 
such that, after said etching process is completed, the remaining lower portions 

* 

of said titanium nitride columns are substantially unaffected by said etching 
process (see Figure 6, and column 3, lines 30-40 and column 4, lines 14-16) ; 
and 

filling a space between said titanium nitride columns and said upper 
portion of said trench with additional polysilicon material (28). 

Rajeevakumar does not disclose the method wherein the etching said 
titanium nitride columns using halogen based chemistry that is substantially 
isotropic to remove an upper portion of said titanium nitride columns. 
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Diodato et al. disclose a method of dry etching wherein the etching said 
titanium nitride columns using halogen based chemistry that is substantially 
isotropic to remove an upper portion of said titanium nitride columns without 
affecting the layer below (see [0049]). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to etch said titanium nitride columns using halogen based 
chemistry that is substantially isotropic to remove an upper portion of said 
titanium nitride columns without affecting the layer below, because as 
Rajeevakumar teaches any known etching technique could be used to etch the 
titanium nitride (see column 3, line 65 through column 4, line 17), and because 
as Diodato et al. teach the method of removing the titanium nitride ensures 
electrical isolation from subsequently formed connections (see Diodato et al. 
[0047]). 

In re claim 16, the method wherein said process of filling said space 
simultaneously forms a polysilicon plug and polysilicon cap (28). 

In re claim 17, the combined Rajeevakumar and Diodato et al. disclose the 
method wherein said halogen-based chemistry is substantially fluorine free (see 
Rajeevakumar column 4, lines 14-16). 

In re claim 18, the combined Rajeevakumar and Diodato et al. disclose the 
method wherein said halogen based chemistry has less than 5% fluorine (see 
Rajeevakumar column 4, lines 14-16). 
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In re claim 19, the combined Rajeevakumar and Diodato et al. disclose 
method wherein said etching process comprises using a decoupled power 
source that is substantially free of bias (see Diodato et al. [0049]). 

In re claim 20, the combined Rajeevakumar and Diodato et al. disclose the 
method wherein said etching process comprises using a decoupled power 
source with a bias power of less than 100 W (see Diodato et al. [0049]). 

In re claim 21 , the combined Rajeevakumar and Diodato et al. disclose the 
method, wherein said etching process is ion-free (see Diodato et al. [0049]). The 
examiner notes that Applicants teach a process which is bias free is ion free. 
Thus, the method of Diodato et al., which has no bias, is ion free. 

In re claim 22, Rajeevakumar discloses a method of manufacturing a deep 
trench capacitor structure, said method comprising: 

forming a trench (14) in a substrate (10); 

lining said trench with a polysilicon liner (20); 

forming titanium nitride columns (26) along said polysilicon liner; 

dry etching said titanium nitride using halogen based chemistry that 
columns using halogen based chemistry to remove an upper portion of said 
titanium nitride columns wherein said halogen-based chemistry comprises 5%- 
95% chlorine-type reactants and less than 5% fluorine-type reactants (see 
column 4, lines 14-16); and 
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filling a space between said titanium nitride columns and said upper 
portion of said trench with additional polysilicon material (28). 

Rajeevakumar does not disclose the method wherein the dry etching the 
titanium nitride based chemistry that columns using halogen based chemistry 
that is substantially ion free to remove an upper portion of said titanium nitride 
columns without affecting the layer below. 

Diodato et al. disclose the method wherein the dry etching the titanium 
nitride based chemistry that columns using halogen based chemistry that is 
substantially ion free to remove an upper portion of said titanium nitride columns 
without affecting the layer below (see Diodato et al. [0049]). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to dry etch the titanium nitride based chemistry that columns 
using halogen based chemistry that is substantially ion free to remove an upper 
portion of said titanium nitride columns without affecting the layer below, because 

* 

as Rajeevakumar teaches any known etching technique could be used to etch 
the titanium nitride (see column 3, line 65 through column 4, line 17), and 
because as Diodato et al. teach the method of removing the titanium nitride 
ensures electrical isolation from subsequently formed connections (see Diodato 
et al. [0047]). 

The examiner notes that Applicants teach a process which is bias free is 
ion free. Thus, the method of Diodato et al., which has no bias, is ion free. 
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In re claim 23, the combined Rajeevakumar and Diodato et al. disclose the 
method wherein said process of filling said space simultaneously forms a 
polysilicon plug and polysilicon cap (Rajeevakumar 28). 

In re claim 24, the combined Rajeevakumar and Diodato et al. disclose the 
method wherein said etching process comprises using a decoupled power 
source that is substantially free of bias (Diodato et al. [0049]). 

In re claim 25, the combined Rajeevakumar and Diodato et al. disclose the 
method wherein said etching process comprises using a decoupled power 
source with a bias power of less than 100 W (Diodato et al. [0049]). 

In re claim 26, the combined Rajeevakumar and Diodato et al. disclose the 
method, wherein said etching process is substantially isotropic (Diodato et al. 
[0049]). 

Claims 1-4 and 15-18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Rajeevakumar (U.S. Patent No. 5,283,453) in view of Alers et 
al. (U.S. Patent No. 6,750,495) 

Rajeevakumar discloses the method of manufacturing a deep trench 
capacitor structure, said method comprising; forming a trench in a substrate; 

forming titanium nitride columns (26) in said trench; 

dry etching said titanium nitride columns using halogen-based gas phase 
chemistry to remove an upper portion of said titanium nitride columns (see Figure 
6, and column 3, lines 30-40 and column 4, lines 14-16); and 
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filling a space between said titanium nitride columns and said upper 
portion of said trench with polysilicon material (28). 

Rajeevakumar does not disclose the method wherein the dry etching the 
titanium nitride columns using halogen-based gas phase chemistry that is 
substantially isotropic to remove an upper portion of said titanium nitride columns 
without affecting surrounding materials. 

Alers et al. disclose a method of dry etching said titanium nitride columns 
using halogen-based gas phase chemistry that is substantially isotropic to 
remove an upper portion of said titanium nitride columns without affecting 
surrounding materials (see column 3, lines 30-55 and column 4, lines 30-41). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to dry etch said titanium nitride columns using halogen- 
based gas phase chemistry that is substantially isotropic to remove an upper 
portion of said titanium nitride columns without affecting surrounding materials of 
Alers et al., because as Rajeevakumar teaches any known etching technique 

■ 

could be used to etch the titanium nitride (see column 3, line 65 through column 
4, line 17), and because as Alers et al. teach the method of removing the titanium 
nitride ensures prevention of electrical short due to planarization step fo CMP 
(see Alers et al., column 5, lines 35-45). 

In re claim 2, Rajeevakumar discloses the method wherein said process of 
filling said space simultaneously forms a polysilicon plug and polysilicon cap (28). 
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In re claim 3, the combined Rajeevakumar and Alers et al. disclose the 
method wherein said halogen-based chemistry is substantially fluorine free (see 
Alers et aL column 4, lines 30-35). 

In re claim 4, the combined Rajeevakumar and Alers et al. disclose the 
method wherein said halogen based chemistry has less than 5% fluorine (see 
Alers et al. column 4, lines 30-35). 

In re claim 15, Rajeevakumar discloses a method of manufacturing a deep 
trench capacitor structure, said method comprising: 

forming a trench (14) in a substrate (10); 

lining said trench with a polysilicon liner (20); 

forming titanium nitride columns (26) along said polysilicon liner; 

dry etching said titanium nitride columns using halogen based chemistry to 
remove an upper portion of said titanium nitride columns, wherein said etching 
process attacks only in the uppermost portion of said titanium nitride columns 
such that, after said etching process is completed, the remaining lower portions 
of said titanium nitride columns are substantially unaffected by said etching 
process (see Figure 6, and column 3, lines 30-40 and column 4, lines 14-16) ; 
and 

filling a space between said titanium nitride columns and said upper 
portion of said trench with additional polysilicon material (28). 
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Rajeevakumar does not disclose the method wherein the etching said 
titanium nitride columns using halogen based chemistry that is substantially 
isotropic to remove an upper portion of said titanium nitride columns. 

Alers et al. disclose a method of dry etching wherein the etching said 
titanium nitride columns using halogen based chemistry that is substantially 
isotropic to remove an upper portion of said titanium nitride columns without 
affecting the layer below (see column 3, lines 30-55 and column 4, lines 30-41 ). 

It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to etch said titanium nitride columns using halogen based 
chemistry that is substantially isotropic to remove an upper portion of said 
titanium nitride columns without affecting the layer below of Alers et al., because 
as Rajeevakumar teaches any known etching technique could be used to etch 
the titanium nitride (see column 3, line 65 through column 4, line 17), and 
because as Alers et al. teach the method of removing the titanium nitride ensures 
prevention of electrical short due to planarization step of CMP (see Alers et al., 
column 5, lines 35-45). 

In re claim 16, Rajeevakumar discloses the method wherein said process 
of filling said space simultaneously forms a polysilicon plug and polysilicon cap 
(28). 

In re claim 17, the combined Rajeevakumar and Alers et al. disclose the 
method wherein said halogen-based chemistry is substantially fluorine free (see 
Alers et al. column 4, lines 30-35). 
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In re claim 18, the combined Rajeevakumar and Alers et al. disclose the 
method wherein said halogen based chemistry has less than 5% fluorine (see 
Alers et al. column 4, lines 30-35). 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Jennifer M. Kennedy whose telephone 
number is (571) 272-1672. The examiner can normally be reached on Mon.-Fri. 
8:30.5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, John Niebling can be reached on (571) 272-1679. The 
fax phone number for the organization where this application or proceeding is 
assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from 
the Patent Application Information Retrieval (PAIR) system. Status information 
for published applications may be obtained from either Private PAIR or Public 
PAIR. Status information for unpublished applications is available throujgh 
Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll- 



free). 
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Patent Examiner 
Art Unit 2812 
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